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AUTHORS s _ Layner, D. I., Malysheva, L. A.
TITLE: The problem of corrosive destruction of copper - silicon
alloys to powder

PERIODICAL: Referativnyy zhurnal. Khimiya, no. 21, 1961, 255, abstract
211118 ( Tr. Gos, n.-i. i proyektn. in-ta po obrabotke
tsvetn., met., no. 18, 1960, 303 - 312)

TEXT: The corrosive destruction of Cu - 8i alloys and the effect of
temperature, atmosphere, and of the chemical composition cof the alloy,
upon its destruction were studied. It has been found that the alloy, if
left for a long time in air at room temperature, or if annealed at 150

and 600°C in air or water vapor, crumbles and increases in weight. 1In

some caaes, the weight is increased by 40 - 50% as a result of oxidation
by atmospheric oxygen. Intercrystalline cracks, which spread over to the
grains of the initial Si, are formed on the polished sections by repeated
annealing. ' In the case of long annealing, the crumbling process proceeds
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both along the boundaries and in the grains of 8i and the intermetallic
compound CuZSi. Oxidation is the quicker, the higher the annealing

temperature, and at 600°C it is more intense in an H20 vapor atmosphere

than in air. Alloys containing 40 - 50% Cu crumble much faster than
alloys with lower or higher Cu content. It is believed that the Si
contained in the alloy decomposes HZO’ whereby oxygen oxidizes Cu and Si

to Cu0 and Si02, respectively. ‘zfstracter's notc: Complete
translationﬂ
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Dilatometric investigation of silicon—copper alloys. Trudy
Giprotsvetmetobrabotka no.20:6-13 161. (MIRA 15:2)
(S1licon-copper alloys) (Dilatometry)
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AUTHORS ¢ Layner, D, I. and Krupnikova-Perlina. Ye. I,

TITLE: On the oxidation mechanism of ccpper at high tsmpera-
tures

SOURCE: YMoscow, Gosudarstvennyy nauchne-issledovatel?’skiy 1 pre-
yektnyy institut obrabotki tsvetnykh metallev. Sborn-k
nauchnykh trudev. no. 20, 1961. tletallovedeniye 1 chbra-
botke tsvetnykh metallov 1 splavev, 20-27

TEXTs This work was performed to verify the opinions of M, T
Mishchenko and R. R. Gorain of the Lfvov Polytechnic Institute,
99,996% pure Cu samples 0,75 x 24 x 100 mm were subjected *o oxx-
dation at 3000°C over 5, 10, 35, 20 and 30 hours, by air at a+t.
mospheric pressure., Examination of the samples after variocus times
of oxidation leads to the following picture of the mechanism: The
cxidation takes place by diffusion of Cu across the preduzt Cu.0

]

layer., It can be assumed that the formaticn of eiongated CuZO
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crystals i8 the outcome of thie diffuszion. Grain growtn cracks
and imperfections develop across the grain bcoundaries and perm:*
*he access of oxygen to the remaining metal. Small pelyhedral Cu,0

crystals are formed. At a given mcment, this second mechznism may
become prevalent. There are 6 figurees and '7 references: 1% Sc
viet-bloc and 4 non-Soviet-bloc., The reference to the English -
language publication reads as follows: Mocre and Selicson, d, cof
Chem., Phys.. v. 19, moc., 12 (1951},
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AUTHORS: TLayner. Do Io and Tsypin, M. I.
TITLE: Some gtructural features of scale formation on titarnium

SQURCE: Moscow. Gosudarstvennyy nauchnoAlssledovatel’sk;y 1. pri-
yekinyy institut obrabotkil tsvetnykh metallcv, Stornik
nauchnykh trudov. Nnos 20, 1961, Metallovedeniys 1 ¢bIz~

botka tsvetnakh metallov i splavov. 28-4"

TEXT: The structural characteristics of the scale ave the basis

on which one‘s notions on the diffusion mechanism in the oxidaticon
process are formed., Parting from this noint of view. investigaticns
were carried out by the same authors on the oxidation of titanlum
(Ref. 1: Sb. nauchnykh trudov instituta "Giprotsvetmetcbrabcfka”,
no. 20, Metallurgizdat; 1961, this collection, PPe 42-64), The pre-
sent article 18 connected with the methods of determining the
scale-formation features. The methods of calculating the 1inTer

nar distances of titanium dicxide was pased on Ormont’s work (R

6: Struktury necrganicheskikn veshchestv (Structures of Incrgani:
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Substances). Gostekhteoretizdat, 1950) and of the intensivizii
V. K. Vainshteyn's book (Ref. 7: Strukturnaya elektroncgrafiy
(Structural Electroncgrarhy), AS USSR, 1956), The prefersntis
entation of the rutile lattice during varicus regimez cf cxid
ig discuesed in relation tec the electronographic images. It i
gued that structure of the titanium dioxide scale explains the 4
fusion mechanism. Some of the conclusions pertaining to this a
ticle are given in Ref. 7 (Op. cit.) which is the following paper
in this collection. There are 16 figures, 3 tables and 10 referen-
cess 7 Sovie -bloc and 3 non-Soviet-bloc.
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AUTHORS 3 Layner. D. I. and Tsypin, M. I.

TITLE: Investigating the structure of titanium scale during
its formation

SOURCE: Moscow. Gosudarstvenny nauchno-issledcvatel “skiy i pro..
yektnyy institut obrabotki tsvetnykh metallcv. Sborn:ik
nauchnykh trudov. no, 20, 1961, Metallovedeniye i cbra-
botka tsvetnykh metallov i splavov. 42-64

TEXT: The oxidation of titanium is of practical and theoretical
interest. On the practical side, it is connected with the problem

of corrosion resistance and with some technological properties,

for example. antifrictional, of oxide layers. On the theoretical
side; many problems still remain unsolved. One of these is the re .
lative roles of the titanium and oxygen ions in the diffusional
process, the cther is the cubic relationship of the rite of cxida-
tion between 300 and 600°C. The oxidized films were separated froem
the metal by the use of the etching mixture: 35 ml HCY, 0.: - .0 ‘y

Card 1/3

APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000928910003-9"



"APPROVED FOR RELEASE: 03/13/2001

) CIA-RDP86-00513R -
B s B s T S a&ﬁ%m&;wa&mu?vowq 2 28““91. o._o_ o_? *?

lm L ;

S/€80 6£1/000/020,/005/013
Investigating the structure o.- D205/D302

g NaF, 65 ml H;Oo After separation. the floating oxide films were

removed with a glass gpatula, washed twice in distilled water,
dried and placed in the electronograph. Good electronograms were
obtained which showed that only one phase, that of TiOQ; was pre-

sent. ‘Thickness of the film was determined from the electronograms
and plotted vs. time of oxidation for various oxidation tempers-
tures in the 350 - 750°C range. Films obtained at higher tempera-
tures were examined by X-rayc and microscopically, owing to their
thicknese which made them unsuitable for electronographic investl-
gation. In addition, samplee of sheet titanium were oxidized in

B am. ot 450, 650 and 8500C, The oxidation of Ti in the 300 - 600°3
range followed the cubic relationship and generally confirmed the
mechanism proposed by Cofstad et al. (Ref, 13 Acta Chem. Scand. '?:
239, 1958), based on the diffusion of oxygen intc the metal from
the oxide. Above 6009C a prevailing orientation begins tc appea’ &t
the external surface of the oxide, pointing tc this surfaze a3 the
locus of the cxide layer formation. Simultaneously the parabolic
oxidation becomes prevalent and the diffusion of Ti ions througt JL
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LAYNER, D.I,; TIKHONOV, B.S.; KRUPNIKOVA-PERLINA, Ye,I.; AGAFONOVA, A.V.
~—— e —
Investigations in the field of improving service characteristics
of zinc for printing purposes. Trudy Giprotsvetmetobrabotka g
no.20:97-103 'é6l. (MIRA 15:2)
(Zinc—Metallurgy)
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TRANSLATION E073/E535

! AUTHORS: Layner, D. I. and Tsypin, M. I. (Moscow)
f TITLE: " On the Oxidation of Titanium in the Temperature Range

300 to 600°C {9 27

§ PERIODICAL: Izvestiya Akademii nauk SSSR, Otdeleniye tekhnicheskikh
; nauk, Metallurgiya i toplivo, 1961, No.l, pp.l46-147

! TEXT: Usually the "weight increment-time" relationsl of

. oxided metallic specimens as a function of temperature are straight
. lines, parabolas or logarithmic curves., Existing oxidation theories
: by Wagner, Dankov, Mott and others propose oxidation mechanisms that
{ lead to these relations. However, P. Cofstad, K. Hauffe and

. H. Kj8llesdal (Ref.l) have established that in oxidation of titanium
, in the temperature range 300 to 600°C the dependence of the weight

; increase on time is represented by a cubic parabola, a feature

: which has not been observed in the oxidation of other metals.

i Titanium can absorb up to 30 at.% of oxygen which dissolves in the

‘ metal and Cofstad et al, proposed a mechanism of oxidation which

- explains the experimentally determined time dependence of the

. weight increase by diffusion of oxygen in metallic titanium through
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. an oxide film of constant thickness. Detection of the existence

- of such films would be a decisive factor in judging whether this

{ mechanism does really take place. .For this purpose the authors

- used a very simple and suffic1ently accurate method of determining
the thickness of oxide films from their interférence colours.
Spectrum analysis of arc smelted titanium sheet specimens showed
the presence of about 0.04% Si and other metallic admixtures in
quantities below 0.01% each, (a total of 12 elements were determlned)
After vacuum annealing (10~* mm Hg) for 30 mins at 800°C the
specimens were cleaned with alcohol and oxided in air. The corre-
spondence of the well known coloration of oxide films on the
titanium for the temperature range 350 to 700°C withinterference
phenomena is confirmed by the table, which indicates .the
sequence of alternating the colours of the Newton ring and the
colours of the wedge-shaped layer of oxides at the surface of the .
titanium strip, one end of which was in air, wnilst the second end

.i was in a furnace at 800°C. The film thickness & is determined by
: means of the expression

5 A
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'-% vhera k = 1,2,3,,. is the order of reflection, A is the wave-

i length of the particular colour which is complementary to the

i colour of the film, n - refractory index of the f£ilm,

{ equation the error in the visual determination of

+ 1.5 to 2% (10 to 15 u at wavelengths of 400 to 700 . The main

-} error is introduced in the averaging of the refraction coefficient

-} for optically uniaxial crystala of TiOp-rutile, of which the oxide
| layers are formed (see earlier work of the authors, Refs.3 and 4),

| as well as by not taking into consideration dispersion, The

! average value Nay = 2.8 if the maximum scatter is 2.6 to 3,
 Thus., the total random error in the thickness of the film can be

. evaluated at 10%, Furthermore, a systematic error is introduced

" due to the absence of accurate data on the conditions of

: reflections at the boundary oxide-metal; however, this effect is

i+ of importance only for. the absolute film thicknesses but does not

i manifest itself on the characteristic form of the curves

¢ thickness-time", The calculated values of the film thickness were'

; Qualitatively confirmed by the change in the character detected in
recent electron diffraction investigations of the authors (Ref.,4),
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| On the Oxidation of Titanium .., E073/E535

. The obtained film thickness values Ziven in the

ia - for the temperature range 350 to 600°C; bottom graph
. b - for the range 550 to 700°C; 6, & vs, T,min) show clearly that
[ if titapnium is oxided in the temperature range 350 to 550°C the

graphs (top-graph -

: consequently, the results confirm t
- for oxidation of titanium in the in
- (about 300 to

{ . There are
. 1 figure, 1 table and & references: 3 Soviet (1 a translation from,
English) and 1 non-Soviet,

(Note: +this is a complete translation)

.| SUBMITTED: January 28, 1960 - ; .
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5/136/61/000/002/003/006
26.25%). E073/E335
AUTHORS:\t Layner, D.,I. and Golubtsova, L.M.

TITLE: Means of Improving the Thermo-electric Properties
of the Semiconductor Alloy Zinc-antimony

PERIODICAL: Tsvetnyye metally, 1961, No. 2, pp. 69 - 74

TEXT ; In the first approximation the efficiency of a material
for producing thermo-electricity can be estimated on the basis
of the product o where a is the thermo-electric
coefficient, uv/ C; o 1is the specific electrical

conductivity ohm-lcm-l. Classical materialsfor producing

thermo-electricity are; intermetallic ZnSb compounds and
electron lead sulphlde. ZnSb compounds form by a peritectic
reaction at 545 %¢; thereby the concentration of the
components is 35 wt.% Zn and 65 wt.% Sb. Microscopic analysis
indicates that for a Zn content below 35 wt.% the alloy contains
Sb abd SbZn which may be present as a eutectic and as larger
crystals. Alloys containing Zn in quantities of 35-45 wt.%
always contain a mixture of crystals of the two intermetallic
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tested which contained admixtures of various e
Separate and combined: Cu; Ag; Bi; Si; Ge
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compounds SbZn(a) and SbBan(p). The compound SbZn is a

hole-type semiconductor (this compound was inv
Ye.D, Devyatkova, Yu.I. Maslakovets and 1.V, Mochan of the

AS USSR). 1In determining the electrical conductivity various
investigators used Specimens of different sizes. On small
Specimens I.V, Mochan (Ref, 1) determined the values

o= 4 x 1077 and on larger specimens Ye.D, Devyatkova and
Yu.I. Maslakovets (Ref, 2) obtained the value equalling

80 :hm-lcm-l. The width of the barrier zone equals

0.7 - 0.8 ev (Rer, 1); the thermo-e.m.r. of the compound
equals 180 -~ 220 rV/deg and even the smallest shift in the
ratio of the components reduces it considerably.
carried out experiments with a view to improving the thermo-
electric Properties of ZnsShb compounds by introducing admixtures
of various elements. A total of 150 zZnSb compounds were

estigated by

The authors

lements, both

.
1

Sn; Pb;

In; Te; Al; ¢d and Fe. The melting was in a high-frequency

CIA-RDP86-00513R000928910003-9"
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induction furnace inside graphite crucibles. The basic
components were introduced into the charge designed to produce
500 g of the alloy with an excess of zinc of 0.,4% compared with
the stoichiometric composition. Melting was carried out at
750-800 °C with careful mixing during the process, Teeming was
into metalli: moulds at a temperature of the order of 700 C.
The sequenc: of feeding the charge was as follows:

a) 2Zn, admixtures, Sb for alloys with additions of low-
melting point metals; b) charging Zn and Sb simultaneously
and introducing the admixtures into the molten metal; this

was done in the case of high melting-point admixtures. Frgm
the alloy' 8 x 10 x 15 mm specimens were pressed (4 tons/cm )

at 400 "C. The electric conductivity o was measured by a..
compensation method, using probes for tapping-off the voltage.
The thermo-e.m.f. a was also measured by a compensation
method relative to lead with a temperature difference of

18-20 °c. It was found that  a great increase in the electric
conductivity can be achieved by using additionrs of Cu, Ag and
Ge. The obtained results for Cu are graphed in Fig. 1

Card 3/8
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(ay pv/deg and o, ohm™ Yem™! as functions of the Cu content,
%) for additions of Cuj; in Fig. 2 - for additions of Ge

(same notation); in Fig. 3 - for aiditions of Sn; in Fig. & -
for additions of Bi and in Fig. 5 - for additions of In. In
contrast to results of Devyatkova and Maslakovets (Ref. 2),
according to which the "hole" concentration reaches a maximum,
for a content of 0.5% Sn the authors of this paper found a
continuous increase in the electric conductivity with increasing
Bi and Sn contents up to concentrations of 2%, Microstructural
and X-ray-structural analyses did not reveal the presence of
any new phase differing from SbZn and SbBZnQ. All the

investigated alloys showeda qualitatively similar picture in
the angular range lO-‘&Oo. However, certain changes in the
intensity of the lines corresponding to SbZn were observed.
Obviously, the change in properties is due to complicated
structural processes in the crystal lattice, which require
application of finer methods of analysis. Nomograms of the
change in the properties of materials alloyed withelements of vadious
groups of the periodic system indicate that the best results

Card 4,8
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can be achieved if Ag, Cu or Ge are used. A considerable
increase in the thermo-ec.m.f. is achieved by additions of Sn

- and Si and a less intensive increase is achieved by .the
addition of Pb and Bi. An increase in the thermc-e.m.f. in the
case of an alloy with Cd only or with Si only is accompanied by
a sharp drop in the electric conductivity and is nét . of .
practical interest. TFor practical purposes, the best properties
are achieved with additions of Sn, ¥b, Bi in which the nigh
thermo-e,m,f., are combined with a sufficiently high electric
conductivity. 'Still better results can be obtained by alloying
with several elements since, separately,none of these is able
to ensure satisfactory properties. Good results were achieved
with an alloy containing (% of the weight of the Sbzn compound)
35 Zn, 065 Sb, 2 Bi and 1.5 Sn. By means of this alloy the
following results were achieved: o = 230-~300 rv/deg for

o not less than 200 ohm * cm~Y and aZc = 18-20. This alloy

can be used successfully in the anode blocks of thermal
batteries; 0.5% Ag is introduced into the heating blocks for

- Card 5/8
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increasing the electric condugiivigx and in Ehis case
¢ = 200 pvV/deg, o = 700 ohm cm and a o .= 30 .
There are 8 figures and 7 references: 5 Soviet and
2 non=-Soviet,
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LAYNER, D,I.; BAZHENOVA, L.A.; AGAFONOVA, A.V., Prinimali uchastlye:
=" PAKHOMOVA, Ye.F., inzh.; KORSUNSKAYA, K.N., inzh.

Effect of various additions on the modification and recrystallization
temperature of zinc. Trudy Giprotsvetmetobrabotka no.20:81-96

'6l. (MIRA 15:2)

' (Zinc—Metallurgy) (Crystallization)
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LAYNER, D.I.; KAGAN, N.M.
Phase compositicn of skeleton nickel catalysts, Trudy
Giprotsvetmetobrabotka no,20: 104-116 261, (MIFA 15:2)
(Catalysts, Nickel—Testing) (Mickel—Metallography)
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LAYNER, D.I.; DRUPNIKOVA-PERLINA, Ye.I.; BAY, A.S.

—_—
E}ectron microscopy for the determiration of metel texture, Trudy
Giprotsvetmetobrabotka no.20:142-147 €1, (MIRA 15:2)

(Metallography) (Electron microscopy)
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periments the authors found Cu-
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cut the Sb promoter,
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AUTHORS » Layner, D. 1, Malysheva, L, A,
TITLE: Activation of Cu-Si catalysts with ant
SQURCE : Moszow, Gosudarstvennyy nauchno-issledovate
proyektnyy institut obrabotki tsvetnykh
nik nauchnykh trudiv. no,
i cbrabotka tsvetnyknh metallov i splavov,
TEXT:

yst poisons and promoters ;s
stern works, The present
there is a lack of information in this fi

-Si catalysts :zould be aztivated by
In further work the effects of small ac-
d; by measuring the influence of the :z-.
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2 (MO) sopper ang Ly {Sur: antimony, by fysjopn
in graphire bogtg at, ?550m?600°C; without fluxes, ang cCcntained
3.70 or 20% Cu ang 0.005, 0,01, 0,02 op 0.05%4 sk, Antimony wge
found to act a8 an activator when present in quantitiesstOOOE%y
increasing the yield ~71.5 timesg r

« and as g catalyst poiscn in the
. range 0.07 - 0,05%, These results

were confirmeqd by work with Cu-S+
ingots produceg by (1)

the eXperimental *Giprotsvetmetobrabotka’
works and (2) an industrial non-fe

€rrous metals plant, S, 4, Gelut-
tsov, I, v, Trofimova ang . P. Lobusevicp aided the authers in the
chemical part of the work, There are 1 figure, 1 tanje and 4 re-
ferences: 2 Soviet-bloc and 2 non-Soviet-blec. The refsrences o
the Englishmlanguage publication

S read as follcws: T, GrlfiithSF
The Mechanism of Contact Catalysis, Pop. 74.7€. 102¢, . Audilter:
and A, Relnanﬁ Ind, Eng. Chen., . 20, 205, 192a.
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AUTHORS ; Layner, D.I., and Slesareva, Ye.N.
TITLE: The effect of tin on oxydation of titanium

PERIODICAL: Fizika metallov i metallovedeniye, vol,12, no.3, 1961,
395-%02

TEXT: Although tin is added to titanium-base alloys to

Stabilise the a-phase, to ensure good weldability, and to improve

the workability of titanium-base alloys with a high aluminium

content, little is known about the effect of this element on

oxydation of titanium. A.E. Jenkins (Ref,1l:; J. Inst, Metals, &///
1955, Vol.84, No.1l, 1) who had studied the 11.4% Sn-Ti alloy,

found that in the presence of Sn the rate of oxydation of —
titanium at high temperatures (starting from 850 ©°C) rapidly
increased, He postulated that the ability of oxygen to diffuse
through the scale and through the metal under the scale is the
governing factor in the process studied. On the other hand, the
results obtained by some Soviet workers indicated that diffusion

of titanium plays a predominant part in the formation of titanium
scale, The object of the }resent investigation was to check the

Card 1/
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E193/E135 l///
results obtained by Jenkins. The experimental work was carried
out on binary alloys containing 0.02, 1,65 or 9.0 wt.% Sn, melted -
in a vacuum-arc furnace, forged, rolled, and annealed in air,
The oxydation tests were conducted on polished specimens
10 x 10 x 15 mm, the increase in weight being used as the measure
of the degree of oxydation, Tha results are reproduced in Fig,1,
where the increase in weight (mg/cm2) is plotted against time
(%, hours) at temperatures indicated by each curve . The experi-
mental points denoted by circles, dots, crosses and triangles
relate, respectively, to pure titanium and to titanium alloys
containing 0.02, 1.65 and 9.0% Sn. It will be seen that the rate
of oxydation of titanium, practically unaffected by 0.02 and
1.65% Sn additions, increased more than fivefold {at 1000 °C) in
the presence of 9% Sn. This difference was also reflected in *he
results of X-ray diffraction analysis of the scale, Scale formed
on the former two alloys consisted almost exclusively of TiOg,
whereas that formed at 1000 ©°C on the 9% Sn alloy consisted of the
following four layers: textured Ti0p; TiOs with no texture;
TiO0; Sn at the Ti0/alloy interface, Another effect of the

Card 245”‘
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presence of a large proportion of tin in the alloy was revealed by
microhardness measurements, It was found that microhardness of
the alloy layer saturated with oxygen (that is the layer adjacent
to the scale) varied depending on the Sn content, being 945, 675,
and 300 kg/mm2 in the 0.02, 1.65 and 9% Sn-Ti alloys, respectively, .
The conclusions reached by the present authors can be summarised
as follows, 1In the presence of small quantites of tin the
mechanism of oxydation of the Ti-Sn alloys is the same as that for
pure titanium: when the tin content is high the Process of
cxydation also begins by the formation of TiOg, but at the same
time tin which is surface-active in respect to titanium diffuses
towards the surface metal layers. As a result, the concentration
of Sn in the surface layer may increase to such an extent that
localised melting of the alloy takes place, Since diffusion
through a liquid face proceeds at a rate considerably faster than
threugh the solid metal, this effect would explain the rapid
increase of the oxydation rate in the Sn-rich titanium alleoys,

It is also possible that the outward diffusion of titanium causes
the formation of vacancies in the interior of the specimen, whereby

Card 3£{$
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diffusion of titanium is facilitated, This, combined with the
increase in the rate of diffusion due to the presence of a liquid
Phasa, leads to the formation of an internal Ti0 layer at the )//
Sn/Ti0p interface, which means that, contrary to the conclusions of L/
Jenkinsg, counter-current diffusion is taking place, This is
indicated not only by the presence of an Sn layer a*t the metal/
scale interface, but also by the absence of oxygen-saturated metal
layer under the scale, formed on the Sn-rich alloys. The latter '
effect indicates that, in the presence of a liquid, Sn-rich phase,
diffusion of titanium increases to such an extent that practically
all oxygen diffusing through the scale is taken up by titanium
diffusing outward from the alloy, Thus, the catastrophic rate of
oxydation of the 9% Sn-Ti alloy at high (> 700 OC) temperatures
must be attributed to the outward diffusion of titanium which can
take place owing to the formation of a layer of a liquid, Sn-rich
phase, There are 4 figures, 2 tables and 7 references: 3 Soviet-
bloc and & non-Soviet-bloc. The English language references raad:
Ref.1l: as quoted in the text above.
Ref,6: M., Hansen, Constitution of Binary Alloys. 2958, p. 1212,
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SUBMITTED: January 27, 1961
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AUTHORS 3 Layner, D.I., and Slesarevsa. Ye.N.

TITLE: " The influence of some alloying additions on the

oxidation of titanium

PERIODICAL:; Tsvetnyye metally, no.2, 1962, 70~76

TEXT s The influence of 0-15% Al, 0-9% zr, 0-17.7% w,

0-8.7% Nb, 0-17.7% Ta, 0-3.2% si, 0-8% Mo, 0-6% V, 0-6% Mn and

0-9% Sn was investigated. The change in weight during oxidation

was determined and Phase analysis of the Scale and metallic

layer under the scale was carried out, Microhardness

determinations to find the depth of Penetration of oxygen were

also made, Results showed that Wy Ta, Nb, Si and Mo lower the V(

rate of increase in weight; Zr, Mn and Al have little effect on
the weight increase; and V and Sn increase the rate of change
in weight. Fig,1 shows the increase in weight (mg/cm2 1g- ) of
alloys containing W, Ta, Nb, Si and Mo during oxidation against
time (hours), After 7 hours at 900 °C alloys containing Si and
W form a thicker scale (0.035-0,040 mm) than alloys containing

Ta or Nb (0.61-0.15 mm), Unalloyed Ti has a scale O.1 mam thick,
Card 1/
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Oxygen penetrated the alloy containing Si to a depth of 0.08 mm,
the alloy containing Ta to 0.15 mm, and the alloy containing Nb
to a depth of 0.%0 mm, The alloy containing W had oxygen
penetration to a depth of 0.65 mm., There is a layer of fine
grained WOz underneath the layer of coarse grained rutile,

Fig.5 shows the increase in weight during oxidation against time
for alloys containing Al and Zr. The scale on the alloy
containing Al consists only of rutile, There are additional
lines on the X-ray photographs which do not correspond to either
Al or A1203° Fig.7 shows the increase in weight of alloys
tontaining V, Sn and Mn against time, ©Phase analysis of the scale
on the alloy containing tin consisted of TiOg on the surface, TioO
under the rutile and metallic tin at the metal-scale interface.
The phase analysis of the alloy containing V showed only rutile,
There are 8 figures, 1 table and 12 references: 4 Soviet-bloc

and 8 non-Soviet-bloc., The four most recent English language
references read as follows:

Ref.1l: Steel, v.143, no.17, 1958, 46,

Card 2/
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Ref.3: H.W. Maynor, R.E. Swift, Corrosion, no.6, 1956, 49,

Ref.6: H. Margolin, Metal Progress, v.71l, no.2, 1957, 86.

Ref.9: F.W. Fink, R.S. Peoples, Titanium Metallurgical
Laboratory, Battele Memorial Institute TML, 1956, I,° 29,
pp.60, 30, ICI, v.2, no.3, 1956, 95.
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On the first stages of the oxidation of titanium. S/806/62/000/003/010/018

formation at 300-600°. The Kofstad mechanism is briefly summarized and present

electron-microscope evidence is adduced to confirm it. With increasing T and oxi-

dation time the formation of more and more sharply bounded rutile crystals was

observed, the exterior shape of which is consistent with textbook examples of the

habitus of rutile crystals and twins. Disagreement with Kofstad's interpretation of
asonings: Kofstad assumed that \71/

the experimental facts is based on the following re
ale formation is the diffusion of O ions toward the

the determining element in the sc
idi ; after rolling, under the

scale-metal discontinuity surface.

assumption that the rolling texture of the Ti would be reflected in the texture of the
scale. The appearance of a texture in the scale was then taken to represent 2 CON~
firmation of the as sumption. If that were so, then the oriented texture would follow

the texture of the metal best where the scale layer is extremely thin and — in thick
scale — where the scale layer adhered most completely to the metal. Neither of
these phenomena was observed by Kofstad; the exact opposite was observed in the
present investigation (photographs). ure cannot have much influence

That rolling text
on the texture of the scale is also reasonably concluded from the fact that the oxida-
tion occurs in conditions

(SSOOC) in which the Ti specimen is annealed. It is shown
that the scale texture cannot be due to recrystallization of the TiO, and that the only
admissible mechanism for gcale formation is

its formation on its exterior surface
and consists of 2 reaction between the Ti ions diffusing outwardly from the interior
Card 2/4
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TITLE: Study of the deformation texture of rolled niobium

SERIODICAL: Tsvetnyye metally, mo.ll, 1962, 80-85

of the degree of deformation and the effect of some impurities on
the texture of the deformation were studied. - Niobium prepared by
both the carbon-thermal and the sodium-thermal methods was used.
Some cf the niobium was vacuum-sintered at 23C0°C in the form of -
bars 20 : 20 x 600 mm, some was remelted -in a vacuum-arc furnace B |
! to 70 mm diameter bars and some was remelted in an electron-beam R
furnace to 80 mm diameter bars, Some of the bars were forged
and then cold rolled with intermediate annealing; tte total’
deformation was 83%. The deformation texture was then compared
.for the different starting materials which contained different
amounts of impurities (O0g - 0.152 and 0.083%, N2 - 0.04 and C.1,
¢ - 0,04 and 0.07, Si - 0,012 and 0,003 for sodium-and carbon-
thermal methods respectively). The influence of the melting

tard 1/2
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diffraction patterns indica in the 8

probably associated with the surface geometry of th

titanium. The best starting material from surface-preparation'

aspects for studying scale ‘sheets is one annealed after cold- ,

rolling in a vacuum. In studying texture in scale, identification ‘,/

of orientation with orientation compatibility texture i
;dent that the

is important. F de it is ev2
surface of the scale 1 nt (rutile)
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Some problems of the formation ... E111/EL35

crowth texture as the cause (for oxidation in air, steam and

oxygen); this has not been confirmed by the present authors., .
Examination of scale obtained under various conditions suggests
that the formation of a new layer of scale depends essentially on
surface and not volume diffusion, Published views on these .
questions are contradictory. The above results relate to -
relatively thiclk scale layers. Next, oxide layers, only some

hu-cres of angstroms “hick, are considered. Microdiffraction ; .
investigation (with an electron microscope) has shown that within ‘L/(
the boundaries of a grain of the original metal the oxide is -
nrecisely orientated, but as this orientation varies from grain to
grain the macroscopic orientation of the oxide crystals is random:
thus, failure to detect texture by ordinary X-ray and electron
diffraction studies of thin films does not indicate: absence of _
connection between oxide orientation and base structure:. As scale -
thickens, orientation differences between adjacent colonies of
crystals rather than between oxide crystals affect the
orientation within the boundaries of a micro-grain of the original
metal. In the case of growth of needle-like rutile crystals,

card 2/3
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(T4 tanium-—-Metallurgy) (Oxidation)
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Investigating deformation textures of rolled nioblum. TSvet., met.
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1. Goaudarstvennyyv_.qauchno-issledovatel'skiy i proyektnyy
S institut obrabotki-tsvetnykh metallov (for Layner, Sotnikova,
- : Malysheva). )

A ' (Silicon-copper alloys) (Ethane) " (Metals)
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Theory of a two-crystal spectrometar, Kristalsgrafiia 3 nc.5:
711-714 38-0 163, (MIRA 16:10)
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Kinetics of oxidation and the structure of scele on titanfum,
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(Titanium-—Metallography) (0xidation)

APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000928910003-9"



"APPROVED FOR RELEASE 03/13/2001

LAYNER, D, I., TSYPIN, M.I.; BAY, A.S.

s S ST
Microdiffraction study of the low temperature oxidation of
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(MIRA 17:1)
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Rate of cooling silicon-copper allors. TSvet, met. 36 no.8:
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_§necTEens were prepared from high-purityWCu and AVOO Al (0.0017 Fe,

1 0.0010 Si and 0.012% Cu)}. Chrome raE?at on proved sufficiently soft

~for the observation of the initial reaction at 150 € accompanied by
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ACCESSION NR: AP4044553 5/0204/64/004/004/0547/0551
AUTHOR: Freydlin, L. Kh., Borunova, N. V., Gvinter, L. I., Layner, D. 1., Kagan, N.M.

. TITLE: Investigation of the effect of cadmium on the activity and selectivity of nickel-zinc
catalyets during hydrogenation of hydrocarbons

SOURCE: Neftelkhimiya, v. 4, no. 4, 1964, 547-551

TOPIC TAGS: cadmium, nickel, zinc, nickel zinc catalyst, hydrogenation, catalyst

selectivity, hydrocarbon, benzene, styrene, cyclohexene, octene, gas chromatography,
catalytic hydrogenation

ABSTRACT: The effcct of metallic cadmium on the activity and selectivity of nichcl over

zinc oxide catalysts during the hydrogenation of hydrocarbons, such as hepten -3ib.p. 95.8-

96.1C, n20 =1.4033), a mixture of octenes (b.p. 123-125C, nzl()) = 1,4140), ¢ sc’ohexene

(b.p. 83 n%o = 1.4450), styrene (b.p. 52-53 C/28mm Hg, n 20 =1.5462. a. i benzene
D

(. p. 80.1C, n%o =1.5017), was investigated under flow conditions. After cooling to -56C,
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the products were analyzed by gas chromatography. It was found that the relative amounts
of cadmium necegssary for deactivating the catalyst in the hydrogenation of benzene, :
cyclohexene and the ethyl bond of styrene were 0.2, 25 and 500% by weight. The probable
mechanism of the action of cadmium at different temperatures was studied and discussed.
It was established that a variation in the amount of Cd permits the selective hydrogenation
of olefins in the presence of benzene or of styrene mited with cyclohexene. The change in
the catalytic properties of nickel due to the addilion of Cd is due to the change in the composi-~
- tion and crystal structure of the surface layer of the catalyst. Under conditions close to
R those of the preparation of Ni-ZnO-Cd, cadmium interacts with nickel and forms an inter-
e metallic compound. X-ray analysis and comparison of the interplanar gpacings obtained ~
. previously showed that the reaction products of mixturas containing up to 70% Cd consist N
- of nickel crystals and /9-phase crystals (Cd,, Ni.). For products containing only 30% '
i ‘ nickel, there was only one line of ,@-phase %vith gi further increase in the Cd content in
the mixture, lines of other intermetallic compounds, apparently with a higher cadmium
content ( ﬁ-phase), appear. On increasing the time of reaction of the catalysts, the loss : .
in Cd increases. New active surface sites on the Ni catalyst are set free and the actlvity !
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increases. Using a catalyst poisoned with 5% Cd the degree of hydrogenation of pentene-3
was 25% after reduction for 10 hours and 90% after 40 hours. Orig. art. has: 4 figurcs and
2 tables.

ASSOCIATION: Institut organicheskoy khimii im. N. D. Zelinskogo, AN SSSR (Institute of
Organic Chemistry, AN SSSR); Gosudarstvenny*ynauchno-issledovatel'skiy institut splavov {
obrabotki tsvetny*kh metallov (State Scientif{ic Research Institute for Alloys and Non-Ferrous
Metallurgy)
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‘[TLE: Mechanis of the
sionof jron

: yFe o idy the ffect of silicon on the diffugionof = -1
iron to ahmlinum, an alloy was made from AV090 Iumimmﬂ d silicon (1.2%). Bime= ¥
ror~gluminum specimens were prepare od by rolling iron and coating it with layers of |
3:Al- yy 2-aund 6y thicks: After bejng vacuum-ap ealed, the specimens were studxeci

y' micrcgeopic, x-ray structural, and, electron ion analysis. The x~ray stu
* ghowed the ahsence of g diffusion laye ietween fronfigad the aluminum alloy up to 550G, 1 :
. | o determine the nafure of the reaction diffusion i very thint Ieyers at the interface between

the two metals, the auﬁhors separated thege layers by che eags (etching), then -

: | ;

é“‘ « refute the formation of-'the,.

H
i
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Glon,. Tt was found that the initial stage of the reaction
e e tves fhi formation of tlc chemigal compound Fely at 350C. AsD
. temperature rose fo just helow 500C, no visible changes in the phase composition of the -
diffusion Iayer were obgerved. Af §00C, a thin boundary layer of FeSiAls was found to .
- cover the enfire gurface of the specimen, The experiments show that the annealing o% .
S luminum eontaining 1.5% sfticon causes the formation of the ternary LI

~iron clad with gluminum col ;
i ot eSiAle. -Orig, art, has: 1 figure and 3 fables.

ODE; MM, 83
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iethyldichlorosilane’ yield..
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LAYNER, D.T.3% KURAKIN, A.K.
\M

reparation of the aluminum-copper

Reactive diffusion during the p "6l (MIRA 18:7)

bimetal, TSvet. met. 37 no,10:63-66 0O
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IAYIIER D I., KRUPNIKOVA-PERLINA, Ye.I,

Investigating the effect of the texture of copper on the
texture of cuprous oxide during high-temperature oxidation,

Trudy Gilorotavetmetcbrabotka no.24:66-7/ '65.
(MIRA 18:11)
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IAYIER, DoI,; BAY, A.S.
Certain characteristics of the mechanism of titanium and

zirconium oxidation. Trudy Giprotsvetmetobrabotka noc.24:
93-95 165,

Growth patterns on the surface of titanium scale,
Ibid.:96~-101 (MIRA 18:11)
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TAYNER, D.I.; KURAKIN, A.K.
Reactive diffusion of iron in aluminum, Trudy Giprotsvet- -
metobrabotka no.24:124-130 '65,

Effect of the copper content in aluminum on processes of
the reactive diffusion of nickel in aluminum, Ibid.:131-138
(MIRA 18:11)
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IAYNER, D,I,3 SOLOV'YEV, V.7n,; KUZNETSOVA, M.I.; KRUPNIKOVA-PERLINA,
T Ye,I.; SLESAREVA, YelN.

tudying the ox’dation of niobium, Trudy Gipritsvetmsicbrabotka
no.24:75--85 165, (MIRA 18311)
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Mechanism of the electric conductivity of rutile (7iCp)
and the applicability of the Vagner-Khauffe theory tc the
oxidation processes of titanium and its alloys, Trudy
Giprotsvetmetobrabotka no.24:86-92 165. (MIRA 18:11)
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LAYNER, Dol.; GHERKASHINA, NoVoj BRTK, LM,

Q"’*"Egv - )

167 Trudy Gigroteve’z
Neturs of the umweldability of aoppers
prabotke no.24:166-171 165, (MRA 18111)
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Effect of halide imymrm”ea or the elecir] oTer
'theeBiaTeguﬂipSej allsy, Trudy G:pro..avetme*rbrabo*ka noe 24
172-176 165, (MIRA 18:11)
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LAYMNER, Dol MALYSHEVA, L.A.
Investigating the effect of small edditions of elements
of the 5th group of the periodic system on the catalytic
activity of silicon-copper alloys. Trudy Giprotsvetmeto-
brabotka no.24:146-149 '65.

Effect of small additions of bismuth on the CU3Si decompo~

sition process in the synthesis of methylchlorosilanes.
Ibid, :150-156

Effect of small additions of arsenic on the phase constitu-
tion of Cu-Si alloys in the process of synthetizing
methylchlorosilanes. Ibid.:157-165 (MIRA 18:11)
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'AUTHOR: Layner, I I.; Bay, A. §.; flesareva, Ye. N.; Tsypin, M. L. '4,%

.ORG: .V(;iprolt:aveme';(wbrabotka : ,\ s

'rrn.z Certéinj'féa,tjnteé.of ‘the proceas of the oxidation of titanium

'VSQURCI:Z:”_-'Fiziﬁar'met;dlioy i'- metglloVedeniye, V. 20, no. 6, 1965, 864-867

TOPIC TAGS: titanium, metal oxidation, metal scaling, activation energy, cation / ,
VTl-1 titanium - = 7;/ . .
. . - - ' ‘ M Lo

ABSTRACT: Some quantitative features of the process of the\ oxidation of VTl-l
titanium at temperatures above 80C°C in an air and water-vapor atmosphere at atmos-
pheric pressure are presented. The publisghed literature specifies the rate constants /| ;
and activation energy for these regimes only for the case of the oxidation of Ti in
0, and moreover it has been shown -that during the oxidation in air of powdered-metal il - - : I

_ stecimens containing 96% Ti the activation energy at temperatures above 800°C differs '
from the activation energy of oxidation in 0,. "As for the process of the oxidation of i
Ti in water vapors at atmospheric pressure, even less is known about it. Accordingly,
the authors performed a metallographic study of the oxidation of Ti in air with the
~object of determining the activation eiergies of the total absorption of oxygen,

| scaling, and absorption of oxygen by the metal base, as a function of the temperature

]
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Fig. 1. Temperaturé dependence .of prabolic rate constant and linear rate
‘constant K, of scale growth, as well as of the coefficient D of the —
diffusion of TL ions in scale, for oxidation of Ti in water vapors
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depenéehcg’SEAtﬁé,ﬁéraholic rate constants of scale growth which showed that the ,
activation energies Qi and Q, are virtually identical (about 67 kcal/mole-deg) whereas

the activation energy Q5 of the rafie counstant of oxygen abscrption by, the metal base i

is' ~74 kcal/mole-deg. T’ge concomitant study of the oxidation of Ti in water vapors

| showed that in this case the diffusion of ions of the metal through the scale plays a
major role and may be described by the relation KPID = 2, where l(p is the parabolic
scale-growth rate constant and D is the diffusion coefficient of metal ionms. The acti~| . -

vation-energies calgulated ¢n th{géﬁsis .are 46, 40 and. 30 keal/mole-dag, respectivee- |

1y (Fig. 1) Comparison of K  and D{{n the case of oxidation in water vapors at 800~
-1 1000°C showa that cation diIfusion\Plays a principal role in the formation of scale
' »u»nrder these=g:ond£cions. orig. art. has: 1 formula, 1 table, S figureu,

SUB CODE: 07, 11, 20/ SUBM DATS: 16Jul65/ ORIG REP: 007/ OTH REF: 054
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! AUPHORS: Layner, D. I.; Kurskin A, K. 2 5‘1
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Institute of Alloys and Nonferrous Bl

oRG: State Scientific Research and Dadif
Moscow Gooudaratvennyy nauchno-issledove.tel'skiy i proyektnyy

_ petalworking,
{nskitut eplavov i obrabotki tsvetnykh metallov)

B

i

T
£ nickel ¢

aluminum_on the diffugion o

r.%TI'l‘LE: . The influence of the copper content in B
| o oluntmum =1 2 @ noo )

- . :

| SOURCE: Yos00W. Gbsudérstvenn;yy nauchno-iﬂaledovatel'skiy 3. proyektnyy institut

! gplavov i obrabotki tevetnykh metallov. Trudy, nos 24, 1965, Hetallovedeniye i A
(Metal science and the treatment of mon- B

i obrabotka tsvetnykh metallov i splavov
4 alloys), 131-138 : 7 . ;

- l\ ferrous metals’'an
nickel, aluminum, COPPers pickel compound, aluminum plating/ AV0O0O :
S : g
\ i

- iABSTRACT: 1t was the object of this investigation to extend previously published
1 work of D. 1. Layner and AsiK, Kurekin {(mm, vyp. 1, 1964, % 18, str. 145-148)
" Land, . in particular, to determine whether complex ternary compounds of nickel-copper

o
s

1 TOPIC TAGS:
~{aluminum
|
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. . i
-1 aluminum are formed at the aluminum-nickel interface of aluminum-clad nickel speci-|
'| mens, and also whether the formation of such compounds prevents the diffusion of |
nickel into aluminum. . A number of specimens with aluminum coating containing from 1
10,99 to 4.08% copper was investigated. The diffusion was studied in the tempera- -
"] ture range of 400 t0-650C. The specimens were exposed to the various temperatures I
“i for a period of 30 minutes. After annealing, the nickel-aluminum interfece of the h
specimens wag subjected to microscopic and x-ray analysis. The experimental résults
are presented graphically (see Fig. 1). It was found that annealing of aluminum-
! clad specimens with aluminum coating conteining -~ 2% Cu leads to the formation of !
| a thin coating of the ternary compound Cu3HMl6 at the nickel-aluminum interface of
the specimens. It is suggested that the “formation of such an interfacial coating |

I should retard or prevent the diffusion of nickel into aluminum end thus prevent the
deterioration of the aluminum coating of the specimens. . :

. _Cardz/J .7'
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: UTHORS: Layner, D. 1, ;‘Oatrovakaya, L. H.; Simakova, 4, 8 _ 4’7_
| e p— Sl : B
Institute of Allgg and Honfe*roua N
hno-issledovatnl'akjy 5. proyektnyy ‘
tallov) -

: fflerLEx The affect of halide impuritiea on the
.:.31289 alloy

electrical sor rties of 512-1-63_

| N
.- . IR %SOURCE. Moscow. Gosudarstvem\vy nauchno-isaledovatel'ak_y i proyektnyy instituf.
N - 8plavov i obrabotki tsvetnykh metallov, Trudy, no, 24, 1965, Metallovedeniye 1
' obrabotka tsvetnykh metallov i splavov (Metal science and the treatment of nopw .
“ferrous metals and alloys), 172-17¢ .

""j.; - .TOPIO TAGS: electric conductivity, thermal enf, ternary alloy, bismuth alloy, -
B | halide, electron donor, calcium com pound, cadmium

compowit!, lithium compound,
’ manganese compound, thallium compound

| 2 27 X 27 | .
.| . ABSTRACT: effect of oride aalt., of calcium, cadmi; un magnesium, 1ithium, — B
" and @gganes omide in concentrations of 0.05—-4:.8% (by mass) on

_ ;', *~ the properties of a ternary alloy of 80% (mole) 13:121‘93 and 20% (mole) BiZSe is .
'|. studied, Melts of 50 g were prepared in sealed quartz ampules at 700C, of B
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,7 the substance.gwexerted a qualitatively similar effect (see Fig, 1);
|Fartr | ’

i 500
' ) 2

. N . a 2 B N H .
%5 47 43 47 4% aamu o aza:acafasm ]

B | Additive concentrati :,- 1 R i .
B | ™ on % Ac(iaitive ﬁoncentra‘bion 7) Additive (ggnﬁgntration g [ 3

- Fig. 1, Electrical conductivity (a) and thermo-emf (b) of alloy versus S
: concentration of additive;'®“ ¢~ versus concenbrati n
(e)t o-0-0 T1Br; —oc--o Cally; ~a ~4A $dCl,; o I‘ﬁcg}addiﬁm '
~0 -8 MgCly; ~0-9 Lel, — S
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‘they all dissolved in the alloy and formed very effective donor additives, Only
‘the alloys with an addition of CaCl were found to be stable; the properties of

the others were greatly Towered during the first 20--30 days, regardless of storage
conditions, Cadmium chloride is recommended as a protective alloy flux, Orig.
" art. has: 2 graphs and 1 table,
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B ,AOPG' State Scientific Research and Design Institute of Alloys and Nonferrous Bt/ ; [
B Metalworking, Moscow_((losudarstvennyy nauchno-issledovatel'skiy i proyektnyy institut g// [
g splavov i obrabotki tsvetnykh metallov) . -

TITLE Certaln peculiarities of the oxidation mechanism of the oxidation of iitanium
and _zircon : : !% 15
Sthmenes” I |

;SOURCE.‘ .Hoscow. Goaudnrstvemw nauchno-tssledovatel’akly A proyektnyy institut
J.splavov i obrabotki tavetnylkh metallov. Trudy, no. 24, 1965. Metallovedeniye i obra-
‘botka tgvetnykh metallov i splavov (Metal science and the treatment of nonferrous
metals and alloys), 93 95

Yw%t&o:kow-

;TOPICvTAGS. 21rcon1um, zirconium oxide, eléctrqn microscopy,JéL***“7“~,

v ABSTRACT: The object of the investigation was to extend earlier published work on
e titanium by D. I. Layner, A. S. Bay, and M. I. Tsypin, (FM¥M, vyp. 2, 1963, t. 16), -3
particularly the study of the microstructure of zirconium after it wes expoged to eir — ‘g

and water vapor at 1000C for periods of 30 and 120 minutes respectively and to compare :
I the latter with the microstructure of titanium subjected to the some experimental ‘F
conditions (see reference above). The microstructure was studied by means of electron! — J§
microscopy. Several eleotron microscope pictures of the zirconium spdcimens are
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presented. - It was found that the oxide layer had an overall thickness of 130 At
From the appearance of the electron microacoge‘-‘.\ﬁictures, it ia concluded that the

| Burface oxidation of zirconium is contrelled by oxygen atom migration and thus
different from the surface oxidation of titanium where the dominating mechanism is the
‘migration of titanium ions to the surface, Orig. art. haa: 2 graphs,

e re e e g b o e amenn
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TITLE!I Growth forms on the surface of titanium sinter

SOURCE:  Moscow. Gosudarstvennyy nauchno-issledg;Ltel'skiy i proyekinyy institut
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ABSTRACT: The object of this investigation was to extend earlier published work of

D. I. Layner, A, S. Bay, and M. I. Tsypin (FMM, vyp. 2, 1963, t. 16, str. 225-231)

© | end, in particular, to investigate the surface' structure of titanium after it was
oxidized by water vapor at 9000, in air at 850 and 1000C, and in oxygen at 1200C.  The

investigation was conducted by opilcal and electron microscopy. Electronmicroscopa -?

pictures of the various specimens are presented. It was found that the mioroatructu}d

of the surface changes with the change in the nature of the oxidizing medium., It is

suggested that the obsurved crystalline shapes arise from a migration of-%itanium ions.
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